
I 
I{ 
I 
I 
I 
I 

Library 

I I / 
/ 

/ 

r FINAL 

3 

PHASE 111 RFI/RI WORK PLAN 
- *+ 

I 
I 
I 
I 
I 
I 
I 
I 

ROCKY FLATS PLANT 
881 HILLSIDE AREA 

(OPERABLE UNIT NO. 1) 

U S DEPARTMENT OF ENERGY 

Rocky flats Plant 
Golden, Colorado 

ENVIRONIMENTAL RESTORATION PROGRAM 

October 1990 

Volume I I  -= Appendices - 
I I ,  I 



- %  

APPENDICES 

TABLE OF CONTENTS 

VOLUME U 

Appendix A Operable Unit No 1 sdl Sampling Results 

Appendk A-1 VdasDe Organic Compounds 
Appendix A-2 SerrJ-Vdatole Organic Compounds 

Total Metals 
Other lnorgank Compounds 

AppendixA-3 
Appendix A 4  
Append& A-5 Total Radionuclides 

Appendix B Operable Unit No 1 Ground-Water Sampling Results 

Append& 6-1 Volatile Organic Compounds 
Append& 6-2 Dissdved Metals 

VOLUME Ill 

Appendix 8-3 Other Inorganic Compounds 
Appendix 8-4 oissdved Radionuclides 
Append& 6-5 Total Radionudides 

Appendix C Operable Unit No 1 Surface Water Sampling Results 

Appendix C-1 Vdatlle Organic Compounds 
Appendix C-2 Dissolved Metals 
Appendix C-3 TOW Metals 
Appendix C-4 Other Inorganic Compounds 
Append& C-5 Dissdved Radionudtdes 
Appendix C-6 Total RadionudMes 

Append& D Operable Unit No 1 Sediment Sampling Results 

Append& 0-1 Volatile Organic Compounds 
Append& 0-2 Total Metals 
Appendix 0-3 Other Inorganic Compounds 
Appendix 0-4 Total Radionuclides 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

if- * *  

APPENDIX A-1 

VOLATILE ORGANIC COMPOUNDS 



1 
1 

I 
I 

Y 
d 

P 4  
2 B  

B 
d 
d a 
a 
Y 
d 
d 
PI 
k 

s 
0 
Q 
4 

d 
d 
4 

rl 
OD 
OD 

a 

7 

iici 

0 e : = .  
0 . B  
r C  
C Y  0 .  

0 : 2  

b i  
b O C O  
- u s  

- 
Y e Y 

Y 

C i 
Y b  n u  
8 . :  

m 

8 

m 3 

0 
CI 

f 

8 
CI 

I 

I 
0 

h 8 
\ 
0 

3 

P 
h 

2 

fl 

1 

8 c 

3 

f 

f 

I 

3 n 

l 

S 
n 
I 

S 
0 

t 
\ 
(1 0 

3 

P 
3 

z 
c 

w w 



d 

r 

I 
I 
I 

I 7 7 a a a  

H 
C I  a x  
Y L  3 Q  

4 3  
N 

1) 
c 
c 

s 
f . '  - >  
W 

0 I 

I 
1 

d 

0 
d 

* 



u 
,- 

I 
I 
1 
I 
i 
i 
1 
3 

i 
i 
1 
1 
I 
i 
i 
I 

I 0 0  
c 0 c x  
D L 8 -  
I o a t 2  
(Vr 0 I 

C L  
- - U P  

a 

a 

1 

a n N 

7 

2 
N 

3 

8 
Q 

I 

8 
0 

* Q % 

8 
3 

P 
ff 

i 

* I  

E 

R I 



1' i5 iE % m i 5  

I 
B 
I 

4 CI 

pc Y 
L 
CI 

k Y 

s % g  

7 : 

z 

f '  

c 

a w 

c w  
W 



c 
a > f :  

W 

e d  ._ 
0 
PD 

1 0  rl 

I 
I 

d 

W 

:f 
a m  

r 

O b  s o  

$ 9  m z  

h Q 
\ 0 0 

3 

. 



8 %   NO^ (0 c -  o o  m 0 2 

m a  m m  
7 7 7  3 3  

N f t !  2 2  

m 
0 7  

N*l  O N  

m 

8 
N 

o m  m m m  o m  
n o  e m  

m 

?! 
0 

h U 
W 
Y 
rl 

8 
t 

W B 
a a z a  3 3  

2 2  
3 s  
2 2  

3 > 3  

2 2 2  3 353 

8 - u a  t i s  
d €  I F L -  o r  

U Y 3  
. U U  
0 .  

r e  

'B1 
Y r C  
0 0 -  
L O  

I 
I 



s a  a a s  = = =  31 I $  3 3 :  3 2 3  8 2  3 2 m m  n m m  I t  c n  m c n  I 
2 
c . W 

8 1  

r w  
> a s  a a a  

n n n  8 %  n n  n n n  N N  

m a  
E 

I 
I 
i 

% 5 :  
* *  
I I  

8 8  
o w  

8 
* ‘  
I 

5: 
t 

2 8  
O h  

I 1  

8 2  
0 0  

0 0 0  
0 1 0 m  
0 0 -  
C I -  

I l l  

8 3 8  
0102 

8 1 %  
22::  

8 8 1  
O 2 : f  

I l l  

0 0  O h  

2 2  

8 2  
I 1  

o m  

Y c 

Y 

Y 

C i  Y L  

o u  
8 . :  

f 
\ 10 N 
\ n 0 

t 
\ 
h 
N 
\ 
n 0 

h h h  

if2 
h h h  



' Bi 0 0 0  a f ig 3 a q  3 3 3  3 il m - m  

8 
W 

a > 
e c 

P f i  r w  
8 

c 

c 1 0 . a  
N . L C \  

. C Y  
O V .  

- 2 t B  

d 
f o m  
- o x  c c -  
U . C P  e c  a 
L O  C .  

PD % 
* I  

a d 
4 
0 
90 

d 
br 
8 

t 
\ 0 
N \ 

0 
n 

6 
\ 
h 
N - 
0 
n 

W 
r 

IR 
rl 
4 
rl I 

1 
i1 



W . w 
c - 

a a a  
a n m  

a a  
n n  

a a a  
m a n  a E E  3 3 3  3 3  

N N  
3 3 

5: 5: a a  
Z Z  

¶ s a  
n o s  t l  s s a  

n n a  a 33  3 3 3  
A e 
a 
pb 

br 
R 
4 
d 

a 3  
m a n  

a a a  
m n n  

3 3 3  
n n n  3 a a a  E 3  9 

f 
5: 

00 8 0 
0 . a  

S b C \  
C O W U  
U r s a  
. C Y  
C U .  

rl 
4 

a a  
0 0  cla 

a a a  
2 2 2  

a a  
0 0  I -  

a s a  

2 2 2  5 S S S  I 0 
00 

s 
f -  

-. 
CI E 
0 a a  

0 0  
- I  

a a  
2 2  

a a a  
0 0 0  
I " -  

3 3 5 a 
4 
4 u 
d 
d 

H 
8 
n 

%ass 

c 

3 B a a  
m m  I I  j: 5:s 

N N  
a a a  3 a 

8 g 8  
orno 
I O N  
I l l  

8 8 s  
O 2 f  

8 8  
ON 
a -  

8 1  

0 0  o m  

U e Y 

k 

C i 
U L  n u  
a d  

rl 
0 
V 

h h  

\ \  

0 0  
\ \  

0 0  
m n  

t t  

h h  PP 
f f  
\ \  

0 0  m m  

h P 
R 
\ 

0 m 

h h  

\ \  0 0  
0 0  \ \  

a a  

t t  

hlr EP 
t t  
8 8  
\- 



r-. 

2 m 

rnn 
a 
0 
Y 

> a  
o n  

a n a 3 3  3 a 
a 

8 
% 
c 

Pa,, # i s a  
m n  

a ,  
n n  3 3 3 

3 
n o o n  

m * o m  
h O A h  

I l l 1  

o o n n  o o * n  
O N N h  

% 
* 

3 8  
O h  

I 1  

8 2  
0 0  

o n o  o a o  

2 2 8  

8 8 8  
O Z 2  

I l l  

8 2  
z 2  

8 2  
o m  

I I  I 

0 0 

* 
0 
0 

555% S E P P  



2 
f 
c 

* I  

- w  
W 

m o  

m a  

c x  
2 2  
Y 

A 

- = I  
c u  
U .  I * I  

a 
4 
0 
OD 

a s  
id 
d 
01 i e  
d 
4 i s  
g 1 w 

u r  
r 

A 

44 b Y 8 %  
NI1) 

I 1  

8 %  
Nul  

IR 
o m  

I 1  

85: 
o m  

$ 0  
r o  

I I  

0 0  0 0  

O N  

8 8  
m a  
I ,  

8 8  
0 0  

f 
\ 

N 0 

3 
E f  

S S  

\ \  o m  
0 0  % \  

E 

2 

\ n 
0 \ i II 

rl 
d 

c 

I P  
A d  



n 
Y 
rl z a 
B 
4 
d 

90 9 
rl 
4 
0 
90 

u 
4 
A 
d 
P 
& 
0 
a 
rl 
4 
Y 
d 
d 

P 

b u r s  
e a  u c u  

: 
c m  . a  
u -  a 0  

N 
m a  

e 
F o m  

- a  % 3  
L U 

l e q P : <  0 . 0  
d r C D  
- s  u 

d U *  

s 
0, 

3 
n 

3 
n 

3 
0 
CI 

3 

m 

3 
m 

a 
X 

3 
n 

8 
d " 

I 

0 
M 

0 
d 

6 
t 
- 
\ 

m 0 

A 
2 

I 

3 
N 

i 

I 

i 

3 
N 

a 
L 

i 

8 

8 

c( 

I 

0 

f 
\ N 0 

3 

5 z 
m 

a 

I 

2 
N 

1 

3 

N 
m 

3 
N 

U X 

3 
N 

51 
m 

I 

8 
N 

t 
8 
2 

t 

\ 

\ 

c 

m 
m f 

a 

I 

9 " " 

1 

3 
N 

3 
N 
n 

U X 

; 

a 
L 

I 

0 m 

c - N 
c. \ 

a 

2 

c 

W . > 
c c 

* I  
a 



P 
I 
I 
8 
I 
1 
I 
i 
8 
I 
I 
i 
i 
8 
8 
I 

f 
1 

i 

0 

I w m  - 0 s -  
0 L 0 -  
I o o c l  

N r  0 D 
C L  

. . U P  

- 
e‘ 
Y 

Y 

c i 
Y L  % E  

2 

3 
N 

7 
N 

3 
N 

3 n N 

3 
N 

z 
N 

3 

a 
a 

I 

8 
0 

h m . 
N 0 . 
t 

2 
P 

is 

is 

2 2  
N N  

2 3  

3 3  
N N  

2 a  
N N  

3 2  
N N  

l?1 
“PI 

I I  

8 8  
O N  

h r -  \. \. o m  

8 8  
s2  

P P  
H H  

z 

3 

3 

2 
N 

z 
N 

3 
N 

a 
N 

3 In N 

0 ul 

0 

I 

0 0 

N 

h 0 
\ n 
0 \ 

s! 

P 
P 

i 

a n N 

2 
N 

a 
n N 

m 9 

x 

7 
N 

2 
N 

s 
N 

0 0 

0) 

I 

0 n 
10 

h m 

2 
2 

. . 
h 

* f 
H 

?! 
c 
8 > 

. I  

- >  : 

. I  

a 

* 5  
3 b Z  

t ; ’ f  

v u -  
3:: 
:Po. 

= 2  0 

Z t ’  
* a  j 

Y O  
D Y  L 

0 1 .  

n e  o m  

c 
. e  . 
L P  

I .  Y 

3 3  c 

1 
5 t  
u -  - 
c c  

c 
c -  o r  r .  

. v u  
Y .  L U C  
0 . 0  

w u a  

n u  - r,; 
- 9 - -  0 w -  

. u  C L O  
* . z  - e -  .. L L  

I I W  

c n  a 

<.os 

w 
3 1  z a  



I 
I 
8 

II 

W - c 

f 
. . ’  - *  
S 

a 

4 
0 00 

a 

0, 
a a  
Q O  
l“ 

a 33 3 1 1  a 
8 3  11 

a a  

XI?  
a 

X I I I  a =  
8 8  

r m  
3 
N 

313 
N N  

3 3 3  
N N N  

a a  n n  
N N  

2 3  
N N  

0 0  h(L 

“rn 

I k  

8 8  
O N  

8 8  
a m  

8 8  
I 1  

0 0  

Y c Y 

Y 

c 0 
Y L  n u  
8 . :  

- =  

Y 



I 

-J o a m m  -J a m m m m m o m  
-J 3 1  

o m  
I - J -J  m a  

I 
I 
I 

Q) 

Y c " 
Y 

S 5 
Y C  n u  
8 E  

P 

d J  
s i  

h h h  

h h h  
N N N  
\ \ 4  

0 0 0  

? q %  

n n n  

c 
\ 
m 
f 
\ n 
0 

h h  

n n  0 0  \ %  

C ?  

115 

h o 4 

s 
h m 
iz 
\ n 0 

h a 
\ 
0 0 

3 

h a 

2 
% n 0 

h a 2 
0 

3 
t 
\ N 0 

3 

h a 
% 
h 
N 
\ 
n 0 

h 

\ 

\ n 0 

a 

8 
h h  o m  \ \  

\ \  
IX 
2 2  

h 

9 a 
5 I 

I 
\ 

0 
n 





I 
r 
8 > 

m a  
- >  
W 

c 
L 

I 0 . x  
N . L C \  

- - C  D 
. C Y  

“ U .  

I- a 

o r n u  

e -  r n  
2 0 :  

P E P  
c t y 

t t  
# U  

Y C  

( L Y  - 
c . 0  
- E  
0 0  

5:; 
a a  
s a  

a 
4 
0 
00 

.M 

- 0  
c n  

n m  

a 
d 
4 
Y 
d 
rl 

g 

I 

i 
L t  
Y -  
c 

C I  L 

8 
Q) 

I 
I 
I 

h h  

\ \  n n  0 0  \ \  

e m  

8 8  

t 
8 
\ 

\ 

0 m 

h h h h  

\\-\ 
e e e m  

m a n n a n  
E+iig 
0 0 0 0  

h 

\ n 0 
e 

3 
t 
t 
3 

\ 

\ 

h 0 
\ c( 

0 \ 

8 

h 

\ 

N 0 
\ e 0 

h 

h N \ 

0 

P 
m 

h 

\ 

N 

0 

m 
m 

m 
\ 

c c  
\ \  

\ \  

0 0  

m e  

m m  
W W  

-a 

* -  



' D  
1 

d 
.rl 
0 
Po 



2 
L 
c 

? I  - >  
W 

I 
I 
1 .  Y 

8 1  
d 

0 
9D I o  4 

a 

I 
I 
I 
I 
I 
I 

. P  i g  
Y n 

a 
n 

a 
n 

n 
N 

2 
I 

n h 

c. c. 

h 0 \ 

c1 

\ n 0 

m 

h 

I3 

I I  

0 0  hc) 

2::: 
I I  

0 0  o m  

2 2  

C h  

\ \  

0 0  
\ \  

m m  
n m  

t t  

3 3  
P ?  
c c  

m a  

a 
n 

3 
n 

8 
m 
I 

5: 
h 

h 

\ 

\ 

0 

m 
f 
n 

P 
0 H 

a 
n 

a 
n 

0 0 

8 
I 

0 0 

h N 

h 

\ 

\ 

0 

m 
R 
n 

a a a a  n n n n  

h h h h  

I P C P  

3 
N 

a 
N 

SJ 
2 

:: 
2 

6 

I 

\ 0 0 

s 

5 

3 

a n 

n 
h 

f 

x 
f 

t 

I 

5 \ 
n 
0 

0 I 
a 

3 

a 

0 * 
n N 

I 

8 
*I N 

h 

\ I 

0 \ 

m 

t 

& 
P 

a n N 

a 
N 

0 0 
h 
I 

I 

0 

0 
m 
c. 

h 

\ N 
0 
\ 0 0 

a 

h 

I " m 

m I 

a 

3 

0 n 

ro 

I 

n N 

n 

2 
\ 
h 
N 
\ n 0 

h 

5 
3 

a 

3 

R 
x 

B 
f 

I 

b m 
5 \ 
n 0 

B 
c( 

I 

a a  
n n  

a a  
n n  

8 8  
m m  
I I  

o m  a h  

( 0 -  

h h  

\ \  

\ \  

0 0  

o m  

n n  
I R  

h h  :; 
o m  

3 

3 
N 

8 
n N 

I 

2 
N 

h 
0 
\ 
c) 0 

s 
!! 
H 

. -  
" I  

"h h (  . 



e a  c x  

e a  23 
P 

e o m  r x  
r b \  

r C  > v  
2 2  t 

e a  

s Y b  n u  
d.: 

a 

7 

m 

H 

m 3 

2 

3 n 

1 

3 n 

7 

0 h 

m 

n 
I 

N 

0 

h 0 
\ 0 0 

2 
h 0 
h CI 

I m 

112222113 

1 7 1 7 1 1 7 7 1  

8 8 8 8 8 8 8 8 8  
f X % l l t t W ! :  

I 1 1 1 1 1 1 1 1  

8 0 0 0 0 0 0 0 8  
0 0 0 0 0 0 0  

2 f 2 f R Z t t R  

1 

1 

m t h 

0 9 

f 

3 n 

7 

9 
8 

I 

5: 
h 

I 

0 0 

0 

t 

0, 
5 
\ 

m P 

12 

3 0  n o  

1 2  
“ I  

i 3  

$ 7  

2 3  n n  

7I 

0 0  n o  

Z X  
I ,  

0 0  o n  

N O  N N  

0 . > 
c c 

3 ’  r w  
> 

* I  
a 



' 8  
I 

' 1  

C 8 1  

5 Y  

L 
P 

S '  

c 

- >  
> 

1 
I 
I 
I 
I iij 

d 

0 
4 a 

k 
0 

I 0 
c 0 8 a  

" . - C  C Y  
w U 8  

4 L C \  
0 0 :  

h 

\ 
e 

2 
3 

h Q 

5 z 

s! 

C h  0 0  
% %  m m  
0 0  z z  
20, 

h h  

\ z  em 

A - * -  



a 
U 

0 

a w 
c c 

" e = =  
C Y  

" U .  

d 
ul 
0 
OD 

h 
0 

c;l 

P 

? h h  0 9  % \  

N N  0 0  % \  

8 8  

h 9 

b 
\ 

5! 

h h  9 9  
% \  n n  
0 0  \ \  

0 0  " "  

h h  9 9  
\ %  " "  
N N  \ %  

0 0  " "  

a s  
P 



I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

E 
c e  
. X  x 4  .w 

N 

0 

c i 
Y b  n u  
8 5  

. 
c 

b t  
I S  m z  

3 1  

I: 

311 
N N  

313 
N N  

31s 
N N  

I I  

1 3  

I f f  
P I  

1 

I 

I 

1 
N 

3 

1 

1 

I 

0 I- 

a 

n 
I 

N 
0 

c 

I 0 0 
a 

2 
I- 

a 
0, 
s 

IIiiIIIiiZii 

111111111 

8 8 8 8 8 8 8 8 8  
: 2 f % # x W B S :  

8 8 8 8 8 8 8 8 8  
1 Z X S ! & D t i 4 B  

1 1 1 1 1 I I l I  

t 

a 

I 

I 

5: N 

z n 

1 

a 
N 

2 
c 

I 

0 0 
0 

h e 

3 - 
0 
d 

P r 
a 

1I 

1I 

231 
NN 

a >  n n  N N  

SI 

11 

3 3  
NN 

8 1  
h Q ,  

I 1  

8 8  
*I- 

t t  
\ \  

0 0  
\ \  0 0  d d  

n n  

*I- 

8 2  
P P  
n n  

- 

t t  

I 1  

I 3  

313 
N N  

313 
N N  

I1 

13 

z 2  

8 8  

85: 

NO N N  
1 ,  

N t  N N  

t t  
2 2  
\I 

\ \  0 0  
d a  

ii5 
X X  

L 
c 
0 > 

I '  
f 
r w  



i 
I 

I 

rl 
4 
0 
PD 
W 
4 
A 
d 
OI 
k 
0 
0 
4 
4 
Y 
d 

I 

- -  
Y e  s.2 
a 
W L .  

g ;  
4 '  . C -  - a  

i r J ,  c .  
Y U  
0 . V  c y c  

- 
P 

f t  
u r  
c 

c -  

* 
C r  o r  



APPENDIX A-2 

SEMI-VOLATILE ORGANIC COMPOUNDS 
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